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v SOVIET RESEARCE ON RADIOACTIVE SOILS

Growing Soviet interest in radioactive substances is reflected in an in-

crease of researchreports on the concentration of materials in soils. K. G.
. Kunasheva (1) has been particularly active in studies, on the concentration
. '%f ‘Da.dium in various parts of plants which had been grown-in test solls con-

tainiﬁk various concentrations of radium.

This study is one aspect of re~ .

search being conducted to determine the migration of radiocactive elements
in the biosphere.

Much useful data was obtained.

It was shown that plants grown on spec-

“1ally prepared radium-conteining media had radium distributed throughout
their systems; the greatest concentrations were found in the root systems,
which, however, were proportionate to the concentration of radium in the cul-

ture media.’

0f great interest was the fact that the amount of radium in

the above-surface parts of the plant was comparatively higher than the amount

of radium in the nutrient media.

cumulation of radium as the plant develops.

This phenomenon was attributed to the ac-

A speclal study was conducted to determine the amount of radium in plants
which were obtained from Versala in 1932. It was noted that where the soll
‘contained 10712 g of radium per gram of soil,_there were iS5 x 10-12:g.of
redium per kilogram of dry leaves, 118.4 x lO' g per kilogram of dry stalks,
and 7.5 x 10-12 g of radium per kilogram of dry seeds.

V. I. Baranov and A. P. Novitskaya (2) conducted a series of basic studies
on radium-containing mineral muds in Odessa, Saki, etc. At first there was

"little interest in these radioactive muds because of their very low radium con~

tent, but in recent years interest has increased due to the possibility of us-
ing natural: or artifical radioactive muds obtained from Kolop Health Resort,
Hungary, .epd the Sungul' Health Resort, USSR. Ratlos of radioactivity due

o ‘;'adiuu and radon, respectively, were determined for muds obtained from the
Kml'nit.e‘dy estuary (sea-bottom mud), Krainka and Sungul' (peat muds), and
sanropelite muds, also from Sungul'.
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The authors did some incidental research to determine the thorium and
radium ratio in muds, as a means for determining the source of radicactivity
in muds. They found that (a) if this ratio is much higher than in surround-
ing rock occurrences, radium is being sbsorbed by plants or mud (thorium is
not washed out from rocks to anappreciable extent); (b) some muds do not con- {
tain radium at all; therefore radiocactivity is due exclusively to the presence
of radon vwhich is derived from the radon content of water in which the mud
was formed. It was determined that the coefficient of diffusion of radon in
orgenic muds (Sungul' and Vishnevyye Mountains) was less then one centimeter
per 24 hr. At temperatures of 460, this diffusion proceeds at the rate of ]
0.62 cu cm per 24 hr. b

Interesting data was obtained from studies on mineral sea-bottom.muds.
The diffusion at 460 was 1.4 sq cm per 24 hr,

Further studies conducted by the authors at the Radiological Iaboratory,
Central Institute for Health Resorts; Moscow, showed that muds which were
generally used for therepeutic purposes did not have a very high content of
radon or sufficient radicactivity produced by any other substance. It was
therefore necessary to process these mmds and give them an artifical radon
content. It was pointed out that this fact 1s a peculiarity because in na-
ture, peloids (a class of muds including therapeutic muds) have a high ab-
sorption coefficient with respect to many substances, because of their highly
colloidal nature. Muds utilized for these experiments were obtained from
the Kuyal'nitskiy estuary (Odessa) and from the Krainke Health Resort.' Boue ]
of the samples were consigned to the Geochemical Lsboratory, Central Imstdtute.
. for Health Resorts, where studies were conducted to determine the degree of
" .+ absorption of gases by therapeutic muds.(3)
Yy

. The radium emanations used in the artificlally fortified muds are added
" »+ by saturating the mud thoroughly with an aqueous solution or by adding the .
" solution carefully and heating the mud simultaeneously. Due to the very low - . : i

rate of diffusion these muds can be stored for long perilods of time without
losing their effect, and with very small losses of radioactivity. A special K
series of experiments conducted with therapeutic peat muds cbtained ‘from i
Kazan' showed that it was possible to saturate. these muds very simply and .
with only aebout 40 percent of the amount of radon previously required. Experi-
ments were also carried out on the diffusion in muds of thorium emanation.

Variocus methods have been developed for utilizing radon-containing and !
radioactive muds for therapeutic purposes. The generally accepted therapeutic ;
method involves baths, but in some cases patients are submitted to treatments :
involv%lt:% the inhaletion of a mixture of air and a predetermined amount of
radon

Radium-containing substances used in medical practice frequently contain
traces of mesothorium and other thorium products, with the'result that mstof these
inhalations include radon and thoron. These two substances, however, have
different half-lives, with the result that thoron remains in the air and is
inhaled for a slightly longer period than radon. As a result it would be in-
teresting to determine the effect of thoron on the respiratory function of
humans.

Several tests were conducted, primarily to determine the amount of thoron
retained In the lungs subsequent to the inhalation treatment. It was of inter-
est that after ten inhalations the amount of thoron reteined in the lungs re- |,
mained stable. A ‘special formula was worked out to determine the relation-
ship between the thoron inhaled and the thoron exhaled. In its simplest form
it 18 T, = T, B n, where. . B= 1V-gv To = the inltial amount of thorium in the
respiratory passages ‘3{1 = degree of alr exchange; and V,= the amount of air
retained in the 1ungs';&and which 1s partially mixed with the exhaled air at
each sxhalation. The value of B was determined experimentally and was found
to be. gbout 0 6 and that the relationship of the exchange .1. was eﬁual to
.0.6T+
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As a result of these computations and investigations it was possible to
deduce the amount of thoron which enters the blood in inhalation by measuring
the content in the air which is exhaled.

The authors conclude their article by suggesting that their research will
have much bearing on thoron-contalning-air inhslation therapy.
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